A comparison of 60 blood transfused and 71 nonblood transfused hepatic resection patients was done to evaluate strategies for reducing blood transfusions during hepatic surgery. There were no significant differences between the two groups with regard to preoperative laboratory data, except for prothrombin time and hematocrit value. The mean operative blood loss was 1990 ml and 760 ml in the blood transfused and nonblood transfused groups, respectively. A multivariate analysis suggested that the patient's body weight, preoperative prothrombin time, and operative blood loss independently predicted the need for intraoperative blood transfusion. Major postoperative complications developed more frequently in the blood transfused group than in the nonblood transfused group (31.7 vs. 11.3%, p<0.005). These results suggest that the difference in operative blood loss between the two groups was related to the prolonged prothrombin time and a susceptibility for blood transfusion was found to exist particularly in patients with a lower hematocrit value as well as a lower body weight. Thus, the improvement of these preoperative laboratory data combined with avoiding the use of the hematocrit value as a determining factor for intraoperative transfusion could correspond to a reduction in operative blood loss, while curtailing the demands on blood bank facilities, and lowering the risk of postoperative complications.
INTRODUCTION
The liver constiututes a huge friable vascular sponge with a great capacity for bleeding. Many previous reports have shown a correlation between intraoperative blood loss and the postoperative clinical course 1-'. During hepatectomy interruption of the portal pedicle at the hilus, Pringle's maneuver 5 or a vascular clamp 6 placed at the hilus, prior to transection of the parenchyma, is useful in minimizing blood loss. Surgeons have used techniques such as the "control method ''7 or the finger fracture technique 8 for the control of hemorrhaging during hepatic resection.
In an effort to better control blood loss from the cut surface of the liver, the ultrasonic dissector has been proposed as a useful technical aid in liver resection 9'1 o.
However, the use of this device does not eliminate the problem of blood loss from the myriad of capillaries, particularly if a coagulation defect exists.
We have used on ultrasonic dissector since April 1985, and the mean estimated blood loss during hepatic surgery was significantly reduced from 2510 ml in the earlier period (1981) (1982) (1983) (1984) (1985) to 1317ml more recently (1985) (1986) (1987) (1988) 31 BT group patients and the 32 NBT group patients who underwent hepatic resection using vascular clamping. The use of equipment, including an ultrasonic dissector was essentially the same in the two groups ( Table 2 ).
The mean operation time was 333 minutes and 298 minutes (p < 0.05), and the mean operative blood loss was 1990 ml and 760 ml (p < 0.001) in the BT and NBT groups, respectively. The mean volume of red blood cell replacement for the BT group was 1160 ml, which corresponded to that of a 60% operative blood loss. The mean tumor size was 4.3 cm and 2.9 cm in the BT and the NBT groups, respectively (p < 0.01), however, there was no significant difference between the two groups with respect to the weight of the resected liver (Table 3) . The significant risk factors predicting the blood transfusion were body weight, preoperative prothrombin time, and intraoperative blood loss (Table 4) .
Serial changes in laboratory data after hepatic resection are shown in Table 5 . In the BT group, lactic dehydrogenase levels on the 1st, 3rd, and 7th postoperative days were significantly higher, compared to those in the NBT group (p < 0.01, on the 1st and the 3rd; p < 0.001, on the 7th postoperative days). There were no significant differences between the groups with respect to the value of direct bilirubin, although, the (11.3% ) patients of the BT and NBT groups, respectively (p < 0.005). The rate of intra-abdominal abscess in the BT group was more frequent than that in the NBT group (p < 0.05). Persistent hyperbilirubinemia in the NBT group was encountered after hemostasis for intra-abdominal bleeding following right hepatic lobectomy. In addition, the length of hospital stay of patients after surgery in the NBT group was significantly shorter than that in the BT group (p < 0.01) ( Table 6 ). 24 reported that red blood cell transfusions based on a hemoglobin value of less than 10 g/dl did not significantly affect oxygen consumption in surgical intensive care patients. The hematocrit or hemoglobin level thus should not be a trigger for intraoperative transfusion, particularly in women with relatively low hematocrit values25, or with a relatively low body weight.
Although the distribution among the types of the hepatic resections and the weight of the resected livers were essentially the same between the two groups, major postoperative complications developed more frequently in the BT group than in the NBT group.
The postoperative lactic dehydrogenase levels in the BT group were significantly higher compared to those in the NBT group. In addition, although there was no significant difference between the groups with respect to the value of direct bilirubin, the indirect bilirubin level on the 1st postoperative day in the BT group was significantly higher than that in the NBT group (p < 0.01). To reduce blood transfusions in hepatic resection supposes the combined action of the surgeon and the anesthesiologist. The surgeon should minimize blood loss. The anesthesiologist should reconsider the rationale ofblood replacement which is not always necessary.
